1. Musbat @ 4 Csonlari a+)+c=1 tenglikni qanoatlantirsa, u 
holda 
1da+B+0)-dae+H+0)>1 
tengsizlikni isbotlang. 
T= OG@+B+0-@-B-C)21-4-B-C 

9(a?-a? +b’ -b° +0? -C’)=9(a? (1-a)(1+a)+b? (1-b)(1+b)+c37(1-c) 

(1+c)J= 
= 9(a?(b+c)(a+b+at+c)+b?(a+c)(a+b+b+c) 

- 

+C(at+ D(at ct b+ CQ) =Aa (H+ O(at D+ & (H+ O(at O+ 

Bat O(/at+ D+ (at O(b+ 0+ C(at+ Dat O+C(at+D(b+ 0) = 
A(b+ O(a+ D(a + C)+ (b+ O(at O(a +L’) + (a+ Dlat O(L' + C)) = 
Qa+ D( b+ O(ct We +h- acta +h - a+ F+C- Lo. 
T21- a@-B-C 

Ekanligini ko’rsatish yetarli. 
T=9(a+b)(b+c)(c+a)(2(a2+b?+c?)-ab-bc-ac)=1-a?-b?-c? 
T=9(a+b)(b+c)(c+a)(2(a*+b?+c?)-ab-bc-ac)=(a+b+c)?-a?-b?-c?=3a7b+ 
+3a’*c+3b’2a+3b2c+3c’a+3c*b+6abc 
9(a+b)(b+c)(c+a)(2(a*+b?+c?)-ab-bc-ac)=>3a*b+3a’c+3b¢at 
+3b’2c+3c*a+3c’?b+6abc 
3(a+b)(b+c)(c+a)(2(a2+b?+c?)-ab-bc-ac)=(at+b)(b+c)(c+a) 
(at+b)(b+c)(c+a)(6(a*+b2+c’)-3(ab+bc+ac)-1) =0 
ekanligini ko’ramiz ajGce AR 2dkaHnurMgaH yNapHuHr 
YWFUH ANC xaM R* ra Kapalwsiv, WYHWHE YYYH 
6a ++ C)- Xab+ be+ ca) >13Kannuruun Kypcatamns. 


Kyiwugaru TeHrcu3sukKnapHu xaomMa-xa Kyu, 


2+ +C) 21 (&+h +0) =(abt le+ 2) 
(1) 


TECH CU3SJIUKHU XOCUSJI KVUNAMUS. 


2. Musbat @QC va natural 2 A sonlar ushun 
Bee. Pe ght 


tengsizlikni isbotlang. 


2. O’rta arifmetik va o’rta geometrik miqdorlar orasidagi 
munosabatni go’llab 


qn* gq k B x b B ( qi* x) n Be oe 
—+....+ —— + ot Oot got? = (a+ AY] —_—__ = (n+ Aa’, 
4 ooo oF : B 


yoki 


k 


n- F +k >(n+ ha’ 
Xuddi shuningdek 
pr* oe 
ne +k’ >(m+ AE, ne tka >(mAC 


TECHIE CU3SJIUKIAPUHU XOCUSJI KYNAMLUS3. By TECH CU3/IUKNAPHU xXxaOMa- 
xag Kywuo, 


at a a 


XOCUN KVUJIAMUS. 


3. (Poccua 2003) mycOaT a,b ,c coHnap a+b+c=1 WapTHu 
KaHoaTNaHTUpwica. Y xonga 
1 Ue hte 


+ Pas + 
be LB Leis a Ted’ lee TENT CUBNKHU UCOOTAHT. 


il 


3. LEMMA.x Ba y mycOaT COHsNIap yYyH oie ae 


TECH CU3JIUK 


v 


YPUHsNU. 

1 te. A 
+ Pas 

xXx V Xt+ V 

6bakapunagu: MacanaHUHr WapTV Ba NemMMara kypa, 


V 


UcborTu: (x+ Y)° 24xy> (x yy =0TeHrnUK X=) 6ynraHga 


2 2 2 1 1 1 i 1 1 
+ + = + ~ + + > 
1l-@a@ 1-6 1-c | b+c ath) |b+c arc at+bD atc 
4 A 4 4 Fi 4 4 


+ + = > 
2b+a+c brat+2c b+2at+c l+a 1+b l+e 
TeHrCu3sAUNK UCboTNAaHraH. 


4. (MongoBa 2005) MycOat 22c connap a'+'+c =3 WapTHu 


1 1 1 
+ + <1 
KaHOaTNaHTupCa, y XONMa 43+ 4 3+ 4g pps! TEHTCU3IMKHN 


ucOoTNaHr. 
Uc6oT: ypta apucdbmeTuk Ba ypta reomeTpuk MUKDOpNap 
Opacugaru MyHocabaTHu Kynnad, 


oss 7 PB <5 sere F TEHPCU3/JIVUKHU XOCUWy 
KUNaMu3. 
XyHau wyHfan 

2 1 ik 2, i! 1 


= = < + 
4-bco 4-B 4-c' 4-ac 4-2 4-@¢ 


By TeHrCU3NNUKNAapHY xaoMa-xag Kyuuud, 

1 Fi 1 1 y 1 n 1 Z 
4-ab 4- bc 4-ac 4-a@ 4-8 4-¢ 
KYUNamMu3. Bepuyrad a'+'+c =3 WapTgaaH @ <2 Kenuv6 unKagn. 
Kyuugaru 

4. 
(2? - 1) Oe a)>0< | we a 
-@ 18 
11 +5 1 ch +5 
< ? < 

4- & 18 Ane 18 
TeHrCU3NUKNAPHU xaoMa-xa KyYUuUO, 

Lg we ge dg A oF +5 +5 C45 _, xocun 
4-ab 4-be 4-ca 4-2 4-F 4-¢C” 18 18 18 
KUNaMuU3: 


TEHTCU3SJIUKHU XOCUSI 


TEHPCU3INK YPUHAM. XyOauv WyHgszan 


TeHrcu3nuKNap YpuHsN. By 


5. (Koper 2000) DMapa3 kunaunuk 24c, *% ¥%f xaKuKuN COHNap 
KyWUNgarn @22=2c>0 sax=yv=t>0 WapTNapHU KaHOaTNAHTMpPCa, 


ae + LY. + 26a = = TEHFCU3BJINKHU 
(by ckhbe cy (ch akcw at (axt+ bay bx 4 
ucOoTNaHr. 


WcOoT: BepuvnraH TeHrCU3NUKHY Yan TOMOHU Aa TypraH 
KYLUUYBYUVNAPHMY MOC paBulfa A,B,C geb benrunaumns . 


(bys ch bir = + eye bey +B) =| YE |e eye bay +f)= 


5 = 


=1( 42 be a? = Azy a | a - 
2 b+c) yr 
as b\’ ¥# a \*. # 
B>2) —| = ,C= 
Xyaan wyHgan =y gee] Pax’ C24 Geb] Hap TOHTCMBAMKHI 


XOCUN KYUNaMLV3. 
lOkxopuvyvarn S6epuyraH WaptTnapra kypa 
a b C x i 
> > oe 
b+c cta ath yr) F4+x 
Ye6uwesB TeHFCU3NUrMHN Kya, 


As BeC22-4I| - 4] Z ‘|| x +— | — + e sles 
3 | D+e at+C || P+ + 
1 *Eii sa 2) & 
—. + + 
3 3\ b+c cta a+b 


“oh MyHOocabaTnap ypuHuan. 


2 | “3 
+ 
a+b 


2 2 


y 


| x 
>2 —+ ~ +— 
Vl C+x x+y 


Bu3 kyvugarn «%./ MycCOaT COHNap YYYH 


a p Y 3 S 
bay Gea ae = TeHFCU3/UKHU UcboTNAaUML3. 


a+B=t, B+f=s j+a=t Benrunaw kKupuTub 


a p J atti s t+s 0 stt-t _1 a ae La 


+ + = +—+—4+—4+—4+-—-3 
p+j jJrta atp 2s 2e 2r ON BO RO EE OF 
=s (24 242-3) we 


2 
A+ B+ C2214 | | ose 
3:°3\2) 2-4 

TeHrsINVK a=b=c Ba X=y=t OynraHgAa Oakapunagn. 


6. (AnNOHUA 2002) 2=3, ne N Ba MyCOaT &,- &.--..2,,4,2,,...-B, 
COHNap KyWugarn 4+a,t+..+4,=1 sayt+h+..+% =1 waptnapyn 
KaHOaTNaHTUpCa, y xO Ma 4 (4+ 2,)+a,(b + 4,)+...4+.4,(b, +4) <1 
TEHFCU3NUKHU UCbOTNAH. 


WcGoT: Kywugaru udofanu t=a+a>+...+4, benrunad, 
Aa, + Aa,+...+ 2,4,1 + A,a 
<44,+44,+44,+...444, 
+ Q@s + QQ ++ Ba, 


+ 2a, +...+€34, 


=5 (a+a,t+..a,)?-la+ a +..a] =5- 0 


TEHrFCU3AUKHU TONamMu3. By epgaH Kenu6 YnKaguknu t<1 
KowM BYHAKOBCKUM TeHrFCU3NUrMHN Joya, 
(ah+abt..+4,b)? <@+a+.4aler+ B+. +Bl=t éxn 


abht+ab+..+a,b,<Vt Tromamu3 


Y kona 
alht+a)+alb+a,)+..4+a,b,+4) -(aht+ ab, +...+a,b,)+ 
+(laa,+aa,+...4+4,a) <Vi+5(1- j=- alee Wy 41<1 


7. (dAnOHUA 1997) BepunraH mMycOatT a,B,c COHNap yYyYH KyWuvgaru 
(bec- a’ (c+a-B° (atb-d* _3 


; an ; —+ - 5 2= TEe@HTCU3B/IINUKHU UcOoTNaHr. 
(b+0°*+a@ (c+a’?+B (at D*+e 5 


WcGot: BepuvsraH TeHrCcu3nUKHY yMymMun Maxpaxra KkenTupno, 


5(b+ c- a2l(c+ a? + Plat BD? + Clelera- D7 3? 4+ @lllat DB? 4+C)4 
+(a+b- A7((b+ 0? 4+ act a? 4+ B)- 

- Fb 0? +aNe+ a? + Pilar 024+) 44a + P+ )4 

tla b+ ab + Bo+ b6+Catrca)- (arr ep + PO+Ch+Aa+Ca')+ 
tAa@ D+ BC+ Ca@)+3ablba +b + C)- Gabba’ b+ al +B c+ be + Car ca)+ 
+122 BC =4béc- a*la- B+ cda- BD (b 0? + akb O7(c- a? + 
+4abd a+ D(a- B* +(b+ O(b- 0* +(c+ a(c- a? + 

+42 (b+ OD 07+ (c+ Qc 2? + C (a+ Bla- BY? + 

+6(2- B)?+(B- C)*+(C- &)?\ + 

+4aher+abrL)(a- BD’? +béb +bac)(b- 07+ cdc + act a )\(c- a7; =0 
TEHTCU3BJIAKHU XOCUNI KVUJIAMUS. 


8. 24c mycOatT COHNap a+ b+c=1 WaPTHU KaHOaTNaHTuUpCa. Y 
xonga 


| ab + be + ac _3 TeHPCU3NUKHU UCboTNAH. 
ab+c \bcra actb 2 


WcOotT: BepvnraH TeEHFCU3NUKHY Yan TOMOHUHY T 6usaH 
benrunab, yoTa apucbmMeTUK Ba ypTa reomeTpUK MUKAOpsap 
Opacugaru MyHOCabaTHU KYANANUMV3, AbHN: 


i ab | bce ‘ ac 
abt+l1- a- b bce+1- b- c actl- a-c 


=| ab +) be + ac e 
(-ad-D yd-bd-9 \d-ad-9 © 


| a b | b = | a =] 
< + + + + < 
2\1- 5b 1- a) 2\1-c 1-b) 2\1-c l-@ 
ey a b b C a eS 
2latc bre bra cta bra bec) 2 


9. OKamuing) *%2Z mycOaT coHnap xvz=1 WapTHH 
KaHOaTNaHTuUpCa, 


- x + J +— >1 TeEHPCU3BNUKHU UCcboTNAaHr 
K+ V+ pe +x P+x+ry ; 


WcOoT: sty +f) = t+ ye <= +f TeEHTCU3NNK YPUHIN, YYHKU 
Y- Pt yl+alp-P\y~9>0 = 
MY +t)axty+l)=y~+e éxn 
x x 7 e 
Lepie Peakpehy Peper ON ynaan 


Wee eo, fo 
Pre +h ae at a a Page i x4 At y TECH CU3B/IUKNAPHU 
xaQMa-xaa KyLuUU6 ucboTu Tana6 KUNWHraH TeHrCUu3NUKHU xOCcUNn 
KYUNaMU3. 


10. (XMO 2005) MycOat *.%2ZcoHnap xvZ1 WapTHn 
KaHOaT/AHTUPCa, 

Pa : iV . e 
K+yVr+l pre +x P+x+y 


=0 TEHTCU3NUKHU UCOOTNAaH. 


WUcOoT: fOKopuyvaru TeHrCcu3NUKHY KyAUgaruuya 636 ONaMn3. 
X+VP+e fede 205 et rt 
xX+V+l " P4Pse “Faxes V 
TeHrcu3nurM KyNa6, 


<3 Ba KOWMN ByHAKOBCKUN 


(S47 + 2) Ve +l) = (2 (9? + 2 + PY? 2(X + V+ f)° 6xI 
EYRE VAS CL 

+ Vth 4+ V+ 
X+V rl xXeX+E Ly AO MVR 
P+ PrP + Pth’ P+ K+ PY K+ VP+l 
MyHOCcabaTNapHuU xOCUN KVUNAaML3. 

By TeHrCu3nuKNapHU xagMa-xaJd, KYLUCAaK, 
KtV rl M+y el K+ rl 9 xy yer tx 
K+ yt px tl P+Kvr yo K+ V+ P 


XVUQAUVHant 


3 


11. (BocHua 2002) Arap mycOaTtT *% % 2 COHNap xvf=x+ y+ t+2 
TEHFIUKHU KaHOaTNAHTUPCa, 

S(x+ y+ 0+18>80/x+ J t+ Jt) TEHPCU3BNUK YPUHM OYAULUUHU 
ucOotTnaeHr. 


WcOoT: <.4./ yubypyuak 6bypyaknapnu yyyH 

1=cos a+cos £+cos /+ 2cos7cosécos/ TeHrAUKAaH PongzanaHvG, 
car __ cosZ __cos/ _ cosr cosy 7 cos/ 

COS? COS/ COS/COS% COS7YCOSf% COS/COS/ COS/COS%x COsYCcOosf 

vUdonaHnu xocun KYUNamu3 

ya COM _ cosv _ + coss 


= - . , £=—— > Hed Obenrunaw KupuTv6o Ba 
COS? COS/ COS/COS% cosz cosy 


rie 3 
Cosy + COS3 + COS/ <5 TeHrCU3NUKOAaAH POULaNaHcak, 
1 i 2 23 
+ < <¢ 
Jxy J yt+ Jt 2 
A(x+ y+ t+ 20) xyt ./ yt+ J td) <Oxyt= 
80) xv+ ./ vt+ Vtd) <9Cx4+ y+ f+ 2)- ACx+ y+ 0 =5(x+ y+ O4+18 


AV x+./ v+V0 <3) xyvte 


12. (APMO 2005) MycO6atT 22 coHnap abc=8 WapTHu 
KaHOaTNaHTupCca, y xOs/Ifa. 


a & C 4 
+ + = 
Jd+ @)(1+ BD) Jd+B)0+ C) Ja+ OV1+ a8 TEHFCU3BJIAKHU 
ucbotTNaHr. 


WUcGorT: Yota apudmertuk Ba Ypta reometpuk MuKgopnap 
opacugarn myHocabaTHyU Kysnad, | 

V1+ @& =,/(1+ all+a@- a <i , v1+ b=/(1+ D- b+ BP) <2 ; 

2+C 


Jl+ 0 = (14+ all- c+ C) < 


MyHoca6aTnapHu Tonamn3. JHAV KyMugaru TeHrCU3sUKHU 
ucboTnacak, eTapsn. 
Aa Aly AC 4 
(a4 #la+P) (2+ Pla+2) (2s ella+e) 3” 
dal2+2)+ wl2+ a)+ cla+ BZ) (24+ 2+ R2+e)e 
ab +BC+ea+dAa+B+0)2aPC +8=72 
By TeHrcu3quK sbyUNgaru TeHrCU3ANKNAapHU KagMa-Kag 
JbHbLUVLU AH KOC JbUVHagU: 
GR+BC+Ca& =3/(abd"* =48 
A+R +C)=R/aPC =24 
Bynlapgan ucbotu Tana6 JesunuHraH TeHrcu3nuKHU Koc 
JbUNIAMUS. 


13. (Poccua) MycOaT xakukun xX Ba y COHNap ¥+yzx+y 
TEHFCU3AUKHU KaHOaTNAHTUPCa, y xoNnMa + <2 TEHPCU3NUKHU 
ucOoTnaHr. 


WcOoT: Bupunyn 6ynu6 x4 Y =x + TeHPCUZNUKHU UcboTNaMMn3. 
Mapa3 KunNannuk x+ <x +y OYNCUH BA ¥+fser+y7 
TeHrCU3NNKgaH donmanaHcak, Ax + p)ele v)+(y +f) 22¥ +27 Oy 
3Cca dapa3ra 3uQ. 

>xt+VYroxr+yprexriyoa Ax+ P)av+ Pave psd 

>xty+2x-14+2P-1> +p <2 


14. (APMO 2003) 24c yubypyak TomoHyNapu Oynvob, a+5+c=1 
LUAPTAU KAaHOaTNAHTUpCa Ba 2=2, 2€ NyYyH. 


Yor s 4d s ce sde+a <2 


TEHTCU3NUKHNM UCOoTNAaHr. (1-ycyn) 


WUcOoT: Ymymunnukka 3apap eTKa3MaCaH a=b=c nebo onn6 Ba 

i 1 
yu6ypyuak TeEHrCU3AUTUHU Kysacak a> +c 1=a+ b+ c> 2a= bsa<= 
Ba 


aie pie 11 _2 
2 ae ee 


sae, <> (*) SHON KyMNgarunn Kapanmn3 


vai 


b+ =+5c CDP +. ot & > b+” (UYHKU 5B! >c’) xygu wyHgan 
n 1 1 
are >a’+c" toKOpUsarunapaaH (p+ c)oslats Bln < bs st at— ; C1 (**) 


(*) Ba (**) napHu KagMa-xag Kywu6, ucboTu Tana6 stTunraH 
TEHFCU3AUKHU XOCUN KYUNaMH3. 


15. MycOaT @.2@..-..2, COHNap Kkywugarn 


L +a,t...+ a, 
Jn =X A&--A,, A, = % » G,={AA..A, WapTMapHu 
KaHOaTJIAHTUPCa, 


nN 


G,, 
y xonfia 2-2 Vat Sn <ns TEHPCU3NUKHU UCOOTNAaHT. 


oa 


WcOor: =X, Ba x% =1 benrunaw KupuTu6, 
af Se = n- Fe =71- Arend A all A, Ae. 7 = 
A} \A, A, 


,| 2X21) 
STAG ox Sy ee 
a FANE VA yg pAdeg Ue Dx; 
A, A, A, 


a =(4 4.2 =4/1.(2- %)@G- 2x,)...@- (2- Dx, 


YMyMNaluiraH ypTta apucMeTMK Ba ypTa FeOMeTPUK MUKAOpNap 
Opacugaru myHocabaTgAaH weakens (2>Qa@,>07=12,....n 


ataz+a, | aye a. ae 2a + AA, +..F a, n ) 
as ’ 


Oy, + Ay t+..4 a, 


ae, Se ee Sets 


72 


| [ nn+l) 


G, | 


mn Big ee ee ee (= ae B= 2x)... = Dx) = 

\ A, G, \ 1 243 7] A ( eat 8) ¢ ( ) A 

<-| ARO + x +25, tech (1), 244 22 X)+(3- 2x,)+...4(2- 1)x,) 
n 2 n 

n+1 1 (7+1) 1 


—— +—(% +2x%+...4+(2- 1)Xx,) + 
n 


- —(% + 2%, +...4+(2- 2X) =n+1 
2, n- 


16. (AnoHua 2005) MycOat 242c coHNap vUnFUHANCH Oup 6ynca, 


y xoulga 
1+ b- c+ Bil+c- at 214+ a- b<1 TeHCFCUZBNUKHU NUCOOTNAHT. 


WcOoT: By TeHrCU3NUKHUHE Yan TOMOHUHU S 6usNaH Oenrunab Ba 
KyUugaru ycynga ypta apuqdmMetTuk Ba ypTta reomeTpukK 
MUKg“OpNap ypTacugaru MyHOcabaTHyN KyYNAUMUB: 

seq itr? ray) + fires C- 2) 4g a- 2) _ 


3a+ 3D+ 3c+ ab+ act bc- ba- ca- ch_ 
3 


1 


17. (Ky6oK Konmoropos 2004) MycOatT xakuxun 242c cdcoHnap 
abca=1 WapTHU KaHOaTNaHTuUpca, y xongva 

1+ ab. 1+ be, 1+ cd, 1+ da 
1+a 1+5 1+c l+d 


=4 TeHPCU3AUKHU UCOOTNAHT. 


WUcOorT: 
1+ ab, 1+be, 1+ cad i+ da _ 1+ ab, 1+ a) 1+ bc, 1+ da = 
l+a 1+b5 1l+cec tltd 1l+a 1lt+ec 1+5b l+d 
= 1+ ab, 1+ ab 1+ be, 1+ bc e 
l+a ahl+0 1+5b bdl+d 
1 1 1 1 
=+ ad p+ pig | ++ ete 


A1+ ab ée 41+ bod = 
~~ l+at+ahl+Q 1+5+ 541+ d) 


18. (Ky6oK Konmoropos 2004) MycOatT @&€ COHNapHUHr 
UWFUHANCH Oupra TeHr Oysca, 


(ab+ bc+ ca 


a b C 3 S 
> 
Ub+) Aes Aaey | A TECH CU3B/IUK YOUHJIN 


OyNULUINHUY UCcboTNaHr. 


WcGOoT: By TeHrCU3NUKHU Yan TOMOHUHY T 6uNaH G6enrunaG, 
YMyMlalwwiraH KOM BYHAKOBCKUM TeHrCU3AUrMHNY KyYUVNgaruya 
KyANaMUMus3: 


T (hd b+1) + Hc+1) + dat) =(a+ b+ O°? =1 Exn T= | 


ab+ bct+ ca+1 
1 1 3 
T= = = 
TeCHPCU3UKHN Ba YHjaH ab+ bc+ cat1 (a+ b+ 0” 4 4 
3 


MYHOCaOaTHU xOCUN KYUNaMn3. 


19. (KBaHT) a+ 5+ c=1 WAPTHU KAaHOAaTNAHTUpyBUN MyCcOaT 2Be 
COH/Jlap YYYH 


2 
a+b, Vee, € +4. reyrcu3nnKHn YpuHan 6YnuWMHN ucboTHAaHTr. 
b+c cra ath 


WcOorT: 
+d DAC. Ct+a_Al- b- O+b, K- a- O+ Cc, C1l- a- D+a_ 
b+e cta a+b b+e Cta a+b 
a+b b+c Ctra a+b b+c cra 
= - at - D+ - c= + + -1= 
bD+C cta c+b b+c cta atb 


[ 


a+b b+c cra 
> 3 . 
ie c+a at+b 


- 1=3- 1=2 


20. MycOat *% % 2 CoHNap yyyH 
x : y F t en 
UcOoTsNaHr. 


UcGot: Uxtnépun *%& 50 yuyH (x Jot 206 ¥ 4 pte2/¥yte 
+ xy xt+ pla xy 2) x yt+ xt (x+ Y(xt+ 0 >( Say Jxt? = 

Jet Det B= xy+ JV xt 

sbyiugaru MyHocabaTHn Tonamn3. ByHfaH 


xX VY £ 
x+./(x+ W(xt+ 0 if yt J/(xt+ Pitt Y t+ /(t+ (t+ ~) 7 
< cia + Ue ee t = 

x+fxytJxt yr Jyx+Jyt t+Jix+ Jy 
Vx V¥ Jt 


Ga dpa Ale 


21. (XuTON 2004) MycOatT 22 COoHNap yyuyH 


| ad + b + cw TEHFCU3AUKHMY UC6oTNAaHT. 
a+b b+e Cta 2 


WcOoT: Kowu ByYHAKOBCKUNN TeHrcu3nUrMHyN KynNa6, 


4 L> f — 


com ee. ee ee ee > | S74 So + tO 


/ j = / = 
NV 42+ 2 = N 2s — WV act = V | Cla + 2D C2 + =—> rae Cc 2+ —_ C+ => 
>< /| as ae LD <2 +e + =%L4D 
= V 220 = + + = D> 220 St t+ 220 eS iis} 


=/2 (a+ b+o0 


a i b ‘ C 
(a+ D(a+Q (6+ 0(6+ a) (ct+ay(c+D 
KOCU JbUNAMU3. DHOV 
(tps 2) a - b e C | _ 2(a+ b+ O(abt+ act+ bd ae 
(a+ D(at+Q (64+ 0(6+a) (ct+a\y(c+D (a+ D(b6+ O(c+ a) 4 


| MyHOocabaTHn 


eKU 
Bat b+ d(abt ber C9 <Hat+ D(b+ Ol(c+ Ae babe aka+ D+ békb+ 0+ akato 


TEHCU3AUKHU UcboTNalW eTapsu. By TeHrCU3/NK 3Ca ypTa 
apucMeTHUK Ba YpTa reOmMeTPUK MUKAZOpNap ypTacugaru 
MyHOocabatTra KYpa YpuHIM. BynapaaH woKOpUgAaru ucboTu Tanab 
3TWIFAH TeHrCcu3nUuK UCcboTNAaAHAM. 


22. (Typkua 1998) Arap 0<a<b<c wapTt baxapuiica, 
(a+ 3D(b+ 40 (c+ 2a) =602hc TEHFCUZBAUKHU UCOOTNAHT. 


WUcGorT: Yota apudmetuk Ba Ypta reometpuk MuKgopnap 


Opacugaru MyHOcabaTHU JbyYNNAAaruMya KYINAUMU3: 
Cat BA) C4+ 4.0Cct+t Bx) —Cea+ + 6+ OO CO+F Ct CF C+ oo) 


Ti 19 1 


>144/ae -BR/S-H Bao =GOael2 -62° -_—5s = 
= 


1 

S 1 %, oO Z Az 3D Se 

— 6 O24c2—~ — =—60 24 — —soss¢ =| cs -[( <] 
at - o gia o . 


23. (Silk Road 2006) abc=1 WapTHU KaHOaTNaHTuUpyBuN mMycOatT 
2,£,cC COHNap yYyH 


x t 
WcOor: ae tas = c=— ged Oenrunaw Kuputcak, y xonga 


2 
<4 2+ a+b crates > TeHFCU3NUKHU UCboTHNaHr. 


2 
7 Xf ys Ve <4 24 fgg bey aire OyHaH 
y i ae Y xX KB Vy ft 
2 
1 #1 Xe Veo ol J Be, SES. | xe 
43 tp ep al | cee aD 
[art anes <3 + ser art EE se CKH 
2 
= = Oy vee ty) <3 2+ aeE eA aa OyvHyAa 
3 2 x t 
V Cx 


64 xy yet 2° <27 (xy yee (xt V+ O- xYP TeHITCU3NUKHU 

ucOotTnacak eTapsin. 

(x+ V+ Oxy VE ty ° _ 
9 


21 x+ y+ O(xy+ ve ty- xy =2] (x+ y+ O(xy+ VR Y- 


(x+ y+ O° 


=2] 5 (x4 V+ Oxy VE t| =64.xy+ vr Ly >64 xy+ vr ty? 


24. (An6aHua 2002) MycOatT 24 cOoHNap yuyH 


(a+ De O42 +h +e _v3+1(1 1 | 


< +-\(2 ++) TeHrcu3snuKHn 
3V3 


abe 
UcOotTNaeHr. 


WUcGorT: Yota apudmetuk Ba Ypta reometpuk MuKgopnap 

Opacugaru mMyHocabatTra kypa 

111 d= 11 5 
+—+—2> 


at b+ c= 3/abc TCH CUZB/IUKNAP HPUHJIN. 


abc labe 
BynapdjaH 


fd yk 
(a+ D+ Ota? =9 3KAHIUCTNUHU TONAML3. By TEHTCU3JIUK Ba 


a+ b+ c</Xa+h+C) TeHPCUZBNUKNAPHU xaoMa-xag kynautTupyo, 
De le 2S fee 
w3< \/#+2+¢) pa 6yHmaH 


PaaS yale Canine 
abe 

foe 1 + ! + : (a +7 +C) > {Xa Pecye/ee e+e =(ati+-04/2 4H FC. 

3V3 |a@ be 

25. (USAMO 2004) MycOatT 24€ coHnap yyuyH 

(a- +30 - P+3(C- 2 +3) =(at b+ 0® TeEHPCU3BAMKHM UC6OTJaHTr. 


WcOoTt: Myc6at xX COH yYYH x - 1 sax - 1 udoganap Oup xun 
vuOopanagaup, AbHU 

O<(¥-D)W-D)=x- ¥- ¥ 41 6xu- ¥+3>x+2 Ba OY 
TeEHFCU3/IMKOAH PoNgaNaHcak, y xonfa 

(P@- G+ ZDO-P4+3)(C- 2+Dz(L + DG +D(e +2) 

OyHaH (a + 2B + 2)(C +2) =(a+ b+ O°? TEHPCU3AUKHN ncboTNal 
eTapsin. 

YmyMNawraH KowM BYHAKOBCKUN TEHrCUu3VUrUHN KyvAUNgaru 
ycynga KyNNaumMu3: 

(2° +26 + 2)V(C +2) =(2 +14 D0+ 6 +D014+1+ C) =(at+ b+ O° 


26. (Kamuug) MycOatT 24c€ coHnap yYyH 
(tab D)\(b+bacC\(C +cat a’) =(abt+ bc+ ca° TeEHPCUZBJMHU 
ucOoTnaeHr. 


WUcOoT: YmymnauwiraH Kou BYHAKOBCKUM TeHrCU3UrMHU 
KyUugarn ycynga kynnaumnus: 

(P+ ah P\(P+baeC\(C+ca&£)=(Xe#@+ahvD\(C+H + bd0(act a+c)= 
>(ac+ abt bd 


27. (USAMO 2001) MycOatT 24c connap a@+h+c+abc=4 WapTHu 
KaHOaTNaHtTupca, 0< abt bot cae abc<2 TeEHPCUZBAMUKHU UCOoOTHAAaHT. 


WcOoTt: Arap 24c>1 6ynca, 6byHHaH a&+%+C+abe4 bynagn. 
Arap a<1 6ynca, y xonga abt be+ ca- abc be- abc=bdi- a) =0 


SHON abt bet ca- abc<2 TeEHPCUZBNUKHU UCbOTNAUMHS. 


a=2cos4 b=2cosB c=2cosC pa A B ceo nHeé 6benrunauw 


KUpUTCaK, Waptra Kypa A+ B+ C=z7 3KAHAUTMHM TONaMN3 Ba 
cosAcos#+ cosBcosC’+ cosAcosC- 2cosAcosBeosC <,, TeEHITCU3BJUKHU 


ucOotTnacak eTapsin. 


Mapa3 2TAaNNUK Aze éxu 1- 2cos4=0 6yHgaH 


COSAcOSB+ COSBCOSC+ COSCCOSA- 2COSACOSBCOSC = 
=cosA(cos&#+ cosC) + cosBcosC(1- 2cosA) 


eo 3 
Kyuvugaru cosB+ COSC COSA TeEHFCU3JIUK Ba 


2cosBcosC’=cos@G- C)+cosG@+ C) <1- cosA TeHrnukNapaaH 
cbonganaHcak, 


cosAcos#+ cosC) + cos&cosC{1- 2cosA) <cos4 -- cos | + 1- 2cosA) ae 


| 1- cosa 
2 

28. (Kamuug) Xaxuxun *% VY connap x40, xfx- p)=x+ V7 

LUAPTAAPHMN KaHOaTNAHTUPCa, x + ¥% =4 TEHPCU3ZBNUKHU UCOOTNAaH:. 


WcOoTt: «0 6ynraHu yuyH x +y/>0 ONAN Ba tOsbOPUAAru 
WapTMaH pongananuo a: ee yy =1 3kKaHMrMHN 

ian © ae ao (v4 yp) 
TOonNamn3. Oxupru TeHrAMKga xap Oup KkywiunyBuyn [-1;1] 
opasIukKKa TeErMlN 3KAHNUrY DAH 


A 2 
orp ast Ba ap Heo Ae6 Genrunaw MymMkuUH. ByHfaH 
+ + 
cos asi a Axe : al =— ss —~ 6KH(X + V)° = 0 =16 6yHaH 
(+ 7) (7 +7) sim 2a 


x + y =4 TeHPCU3UKHN XOCUN KYUNaMiV3. 


29. (CaHkT-Netep6ypr 2005) x .%7>0 xakuKun COHNap yyuyH 
3 3 3 
[|e +5 car oer 


> /(x+ W(v+ O(t+ Y TeHPCu3NUKHU UCboTNaHTr. 


=X+ ¥Y MYHOCaOaT ypuHIN 


3 
WcOoT: Assan ar 


3 
+ — 
y A 
3KAHNUFUHNM KYpcatamnu3. Yul6y 
| e 3 
Sea i PY re 

V-SY ‘ A 


[e+3 
4 
YHUHF DUCKPUMUHAHTUHY MAaHQUN dKAHJIVMHM KYpCcaTUL 
eTapsin. AbHU 


D=1- | ¥+3|[3x- axe <0. Vin6yhX -| x +s 


- X KBagpaT yuxagHu Y ra HucOaTaH Ty3n6, 


[3x - 4x+ 5 
4 


1 : 
yHkUMA x=5 HyKTafa MUHUMyM HyKTara ara Oy ANWULWINHU 


Sha aes cee: eee 
KH PULU MYMKUH. ByHaH 3ca fae ts -|5¢ s\(5- 243] =1 éxuD<0 
3)( ..3 
a eG 
ae. 
ee rae 


nce ea KynauTupult HaTUxK3aCUfa UCHOOTU Tanab sTWITaH 
TEHPCU3NUKHM XOCUN KYUNAaMH3. 


Tonamn3. Demak, S04). Xyoon wyHgan 


p+S 


>(x+ d, >(t+ 9 Ba Oy TeHPCU3NUKNapHU 


30. (BankaH 2005) MycOaT 24c¢ coHNap yyuyH 


TEHFCU3NUKHM UCOoTNaH. 


WcGOoT: Kowu BYHAKOBCKUN TEHFCU3NUFUHM KyNacak 


a Via C (a- D° _ 2 Q? ta ar 
- b+ —- C+—- a= 
b C a a dD C 
1 law (beg (ak 1 2 
- b+ O> (la- D+|b- - d= 
a+b+c| a i D : G ai eae a+bec’ eas alc 
= 1 (Qmaxa Dc - 2mina bc)’ ae by” 
at+b+c aa ae 


31. (XYHANCTOH 2000) 2€¢ A V=12,...,.), a <a <...<a, Ba 


a+a,+..+a,=0 wapTnap 6baxkapunca, 24a,+ ¥ a; <0 


il 
TEHFCU3NUKHM UCOOTNaH. 


WcOoT: YmymunnukKka 3apap eTKa3MaCcaH 

a <a, <...<a,, <0<@, <4,, <....<a, 2e6 OnaMu3 Ba 

a, =- i, (k=12,.../- I), 4.>0 neb6 benrunaumn3, y xonga 
BSD Sc Da Baa. 2a, =. 228. Ba 


I+1 


h+b+.+h,=a+a,+.+a, 6¥nanM. 


4a, =- nha, 3kaHNurMgaH », a) <2ha, KypcaTMW eTapsn. 


i=l 


72422, =| HA Ga if tate ti arta | * Ade t fate t “ota | = 


oe +a,+...ta)+alh+h+...+ 2) ie ke +...44,) + 
alh+h+..+b,) =blo+)+..4+8,)+ala+a,,+..+a)> 


2 2 2 2 2: 2 
Sth tite thr ae tit & =3 a 


TeHrcu3nuk UcboTnNaHan. 


32. (PyMbIHUA 1999) MycOaT %. %.---©, COHap Ils =1 wWapTHu 
ial 


KaHOaTNaHTupca 
: + : - ae <lne N 6 
ieee  aoteme. mi1+x, TEHICUZ3JIUKHU UCOOTHAHT. 


WUcOoT: fOxopugarn TeHrCcu3NUKHU Kkywu arn Waknga 63n6, 
n- 1 ¥ n-1 a n- 1 


oe <n-1@4 
melee i= axe v2 oe oo, ou 
xX X 
Lg at 21 ba y, =——-— (*) benrunaw 
TPA Oe. - a= Vee n- ‘ce n- 1+ x, 
KUpUTCcaK, y xonga S=y% a +...4 Y, 21 TeHPCU3NUKHU ucboTNaLl 


eTapsin. 
YpTa apudmeTuK Ba YpTa reomMeTpuUk MUKAZOpNap ypTtacugaru 
MyHOocaOatTra Kypa, 


Be 47s Np 
Vi; 


S- y,=n-L KI2:+-Vn 
Ln 
MyHoca6atnap ypuHsau. By TeHrcu3nuknNapyzaH 
n (7- 1) a 
CS- YVS- Y)...G> V,) =(a- WY YI. Ini BAC) Kypa *% oe eKU 


(2- 1)” Y--V, =A- WIA- W)...d- y,) OynapyAay 
(S- Y)(S- ¥)...G- ¥,) =A- H)GA- K%)...d- y,) (**) MyHocabaTHu 
xOCUN KYUNAaMni3. 


n n 
Arap 0< S<1 6ynca S- y<1- % @Ku I] (> J) <J] (1- y) 6y aca 
i ja 
(**) ra 3vggup. Hemak S=1 5kKaH. 


33. (Nonbuia 1991) Xaxuxun * %2Z coHnap +/+ =2 WapTHN 
KaHOaTNAaHTUpCa, *+ V+ ¢- xVfS2 TEHTCUZBNUKHU UCOOTNAHT. 


WcOoTt: MacanaHuHr WapTMUAaH |x¥=/2- ¥- wa yt=1 
3KAHAUPUHN KYPULL MYMKUH. KolwM ByHAKOBCKUM TeHPCU3UrUHU 
Ky“WVgaru ycynga kynnab 

X+ y+ t- xy AM1- yo yt ts|ay [l- yt+| y+ 4= 

=/2- ¥- fil- ye+| y+ t <,/l(2- ¥- 2)+(p+ O70- +) = 

= (2+ 2yH2- 2yt+ PE) 

MYHOCabaTHU XxOCUN KYUNaMu3. JHA 

(1+ yo(2- 2yt+ Yf) <2 9KAHNUTUHU KypcaTUL eTapsu. By 

TECH CU3AUKHUHF Yan TOMOHUAarM KaBCNAapHU ono uxYamMsal 
HaTumacufa ve <yf éxuwyt<1 

XOCUN KVUNaMU3, BYHAaH 3Ca /WJbOPUAarM TeHrCUu3NUK 
ucboTnaHawn. 


34. (KO30FUCTOH Int 2006) Xakuxun 24c 2a a COHNapU 

a+ b+c+d=0 WapTHU KaHOaTNAHTUpPCa, 

(abt bet act ad+ bat cd* +12> A abe abat acat bcd TeHFCUZAUKHU 
ucOoTNaHr. 


WcOoT: fOxopuyvaru TeHrCU3NUKHU Wak anMaluTMpUL 
HaTuUmKacuga yuioy 

(24+ P44) +4828 a+h4+0+d) TeHl KYU TeHrCu3nNKKa OnN6 
KenlaMu3 Ba UCboTNAaUML3B. 

(24+ h4+C+d) +482da+b+0C+e) éxu\(a+ B? + (D+ O° + (C+ a) +48 

>- 24 a+ D(b+ O(c+ a) 

AutTaunuk @+2=x% b+c=y c+a=t OYNCUMH, y xONga 

- 24xyt<48+ (x + ~ +0) Oynagnu. 

Ypta apudmetnk Ba ypta reomeTpukK MuKgOpsNap opacugaru 
MyHocabatTra Kypa 

48+ (4+ 7+ 2)? =48+ 9/4 PE =516+ Pe 43M Pe +e Pe) = 

=3 -8xyfe- 24xyt 

ByHJaH tokopu aru TeHrcu3nnk UCcboTNaHaAN. 


35. (USAMO 2003) MycOatT 22€ coHNap yyuyH 
(Qa+ b+ 0° ‘ (26+ c+ a” , ct a+) J 

24 +(b+0" 2+(at+o? 26 +(atD’? — 
TEHFCUZ3JIMKHU UCOOTNAaHT. 


WcOoT: 2+ =x b+c=y, c+a=t benrunalw Kuputcak toKopuyzarn 
TeEHrCU3/INK KYUU arn KYPUHULUTa Kenan: 
2 2 Z 
2(x+ 2D aa 2 y+ DO 2 Ax+ JV) <8 (*) 
(x+t- Wro+2y (ytt r+ 2r (x+y O°4+2F 
YulOy Ae +p) =(¢+ YD’ TeHrCU3NUKDAH PoNgsanaHcak, 


A(x+ 0° . A{ y+ 0° : AC x+ y}° 2 
(Q.x+t- Pr +2V)+2V (Aye t- YH? +2K)+2K (2 x+ p- O° +2F)+2F ~ 
. A x+ 0° ‘ A y+ 0° : Al x+y)? 

(x+0?+2V (y+O?+2K (x+ pf)? +2 


4 4 4 4 4 4 
= 5 + 5 + = < a + 7 + = = 
cs A ce SR |) RR, 6 Le 
(x+ O° (y+ O° (x+ Yo xXx +f Ve x+y 


_ Ax +2) _ AY +2) Ae) 
Xe VP +l X¥+V+F P+ V4+l 
ByHfaH (*) ucOoTnaHan. 


36. (AnOaHua 2004) MycOatT 22 COHNAapHUMHr KyNauTMacnu 


Oupra TeHr Oysica, 
1 1 1 


+ + 12 
jar 5+064 [ort +064 cr 1 +064 TEHPCU3NUKHU UCOOTAHT. 
Cc a 


VUcGort: Yota apudmetuk Ba Ypta reometpuk MuKgopnap 


Opacugaru MyHocabaTHU KyuNgaru ycynga KyNNAaUMu3. 
0,6 0,6 06 


+ + 
o3aa+}e 0649 (o3ab+ b+ 0.64 [o3ac+ 1+ 064 
C a 


> 


YyYHKU 
i 1 1 f 1 1 


+ + 


= 4. + = 
ariel ae eee ab+ b+1 bc+ct+1 actatl 
C a 


ac a 1 ac a 1 


= + + + + 
adab+ b+1) a&bc+c+l) actat+l at+act+l 1l+acta actatl 


37. (Kamuing) MycOatT *%2Z coHnap xvZ=1 WapTHH 


KaHOaTJIAHTUPCa, 
1 1 1 1 1 1 
X+ yr f- + + = + + 
| x+1 y+ f+1 M1+9O yKl+ew +p) 


TEHPCU3NUKHU UCOOTNAaH. 


WcG6orT: By TeHrcu3NUKHY Wak anMaliTUpUL HaTUKacuga 


| e- yr+i || = t+1 | , ee 
(x+ Dy (y+ Dt (f+ 1)x, 


=O @KN 


X+ an At De t 
x+1 y+l = t+i1 
KowwM BYHAKOBCKUNM TeHrCcu3nurura kypa x+1<./(x+ x x4 0 
(xe? 2 x+f x+1 
CKH = 

x1+ yp x+1 x1+y) 
MyHOcaOaTHN xocun KYNamu3. Lemak 

Xt Xt V San XtT. Wty ee [ x+1 oD ae ae 


3 | 


x+1 yel f+1 x1+ 7) K+ O (1+ x) \ x1+ WK1+ O (i+ 


MyHOocaOaT ypuHsiu. ByHfaH x+ ¢= 


38. (Kamung) MycOat © % 2 coHnap yuyH 


=3 (*)ra TeHr Ky4WIM TeHrCu3nUKKa ONO KeNamu3. 


BUx2e - x4 DU - yt D(C - £41) = (xy + xv&1 TeEHPCU3BNUKHU UCbOTNAaH. 


WUcOoT: Assan Vt>0 yuyH Xf - f+1)° =f + +1 (*) TeEHPCU3NUK 
YPUHJIN 3SKAHUFMHN KypcaTamns3s. (*) HA Wak anMalwTupno, 
KyWugaru MyHOocabaTHHU KOCUN KUNaMn3: (Z- 1)*(22 - t+ 2) =0 by 
TeHrcu3nuk VZ>O yuyH ypuHau. ByHaH 

BX - x4 D°3U% - ve DPHE - 4D SOP + K+ DP + yV+YV(C + 6 +2) (**) 
MYHOCabaTHN xOCcUN KVNamMu3. YMyMNawiraH KouwWM ByHAKOBCKUN 
TEHTCU3/IUFMHM KysINaCak, 

(P+ xv 4DP+ry+I(C +l +DE(vr yl + xyél) (***) 

(**) Ba (***) napHu xagmMa-xag KynauTupyo, ucboTu Tanab 
3TUNAETTAH TEHPCU3JIUKHU XOCUN KYNAaMH3. 


39. (Benapyccua 1997) ze NM 2>1 y4uyH 
rl 

vst tem nm TeHrcu3nuKHU UcboTAaHTr. 

23 4 2 


Uc6oT: Ypta apvdmetnk Ba YpTa reometTpuk MuKgopsap 
Opacugaru MyHOcabaTHNU KysINAaCcak, 


28 n- 1 


123 n-1 1 


ml 


(ames key eee 8 rel | 14) 
1+] 1- 5] t[t: g]tetft- A Sig aig n =o 2.3: =p AH 
40. (XYUHANCTOH 2000) BupfaH KaTTa xakuKun *% &% 2 COHNAap 
i! 


1A 
Pai oe ae TECH AIUKHU KAHOATNAHTUPCa, 


xt y+ t=Vx- 1+ y-1+Vt 1 TEHPCUZBNUKHU UCOOTNAHT. 


WcOoT: Kowiu ByHAKOBCKUM TeHrCU3NUrUHU KyvAUgarn ycynga 
Kyna6, 


af X- 1+ y- 1asz- aya yee] 


x1 yelilel 
xX a2 L 


=,/X+ V+ 


MYHOCabaTHU XOCUN KYNaMy3. 


=n”. 
fl 


41. (XYHAUNCTOH 2002) MycOatT 22c COHNAaP &+h+C =3alkc 
a b C 9 

at et er | 

BC Ca &h artbht+e 


TECH JIUKHU KaAHOATIAHTUPCA, 


TEHFCU3NUKHU UCOOTNAaH. 


WUcOoT: fOKxopuvaru TeHrcu3nuKKa YMyMUN Maxpamx TaHa6, 

(a+ b+c)(at+b+ 0298 hC =(a +h +c) TeEHPCUZBNMUKHU XOCUN 
KYnamMu3. By TeHrcu3sMK 3ca KoWWNM BYHAKOBCKUN TeHrcu3nurura 
Kypa YpUuHsAU Up. 


42. (YKpanHa 2002) MycOatT © % 2 coHnap yy4yH 
1 Pe See: eee 28/3 
(xt yt 0? x YY PO Ol xytx+ y+ 9 


TEHPCU3NUKHU UCOOTNaH:. 


WUcGort: Yota apudmetuk Ba Ypta reometpuk MuKgopnap 
yptacugaru mMyHocabaTHy KyWVNgaru ycynfa KynnaumMnus: 
1 | oe as Lan 9 1 11 | 4 | es aes | | 
—+ + —+-——_—_ = —+ —+ — + — + —+ — + — = 
(x+ y+O? x YP F OA(Cx+y+o? KY py FP 9x y FP 
4 | 9 8f/ 1 4 | 3 £84 3 7 
(x+ y+ Oxyt 3) xvtx+ y+ O 


= 4| > > > ~p + 3] > 7p — | 
WVixe yt eye. BY eye By 
28/3 
9.) XVEX+ yr O 


43. (YKpauHa 2001) 4. 2...., 2,, XAKUKUN COHNap 
a+4,+..44,27, +4 +..4a, <i? +1 WapTNapHu KaHOaTNAHTUpCa, 
n- 1<a,<n+1 TeHPFCUZBNUKHU UCbOTNAHT. 


WcOoTt: @.=|2- 2, 6Benrunalw KuputTcak, y xonga 
X= (2 a) =n - 2nd a+ & <a - 2n- +7 +1=1 
k=1 k=1 A=1 k=1 


MYHOCabaTHN xocuy ObbNagu. ByHMaH @ <1 6ku 2- 1<a, <+1 
3KAHJUFUHNM TONAMH3. 


44. (YKpauHa 2001) MycOat 24c 2a «fj a+f+7=1 COHNap 
Y4YH 

aat Bb+ jc+ 2/(ap + Bj+ ja)(ab+ ber ca <at+b+c TeHPCUZ3Z3NUKHU 
ucOoTNaHr. 


WcOoT: TeHrCu3nUKHU UKKana KUCMUHN a+ 5+cra 6ynu6 Ba 


x=—_# y= @ t=—°— 6enrunaw Kuputcak 
at b+c at b+c atb+ce p 


Se 
aX+ Py+ t+ 2 lap + B+ Jal xy+ yt ats + 5 + 5 - 5 + 


+ jarap + Bj+ xy+ ye ta slat p+ ol y+ t= 
45. (YKpauHa 2000) MycOatT 22 coHNap yYyH 
1 


1 iets ol 
a 3aB  3ab° B ~Xa+ p> TEMPCu3nMkHu UcboTHaHr. 


UcGort: Yota apudmetuk Ba Ypta reometpuk MuKgopnap 
Opacugaru MyHocabaTHU KyUWugvaru ycynga kynnacak, 


1 1 1 1 1 1 sD es Coe ec ae | 2 /1 8 64 

_ + — + ——_ + —_ =(—~ + —_) + 5 + | =2,] —— + | a - 
a@ B3ab 3ab b a b Baha b \Vab 3ab\ ab 3/(ab? 3(a+ Dd? 
46. (YKpavHa 1999) Xaxuxun %, -%.--.% €|O1] CcoHnap yYyH 

xX x x 

ing F ing : [4 € + 5 t = = ing = Fact & ing * [4 ing oe 
H+ Bt H+ B+ Ht+O K+ Ht K+ K+ KO H+ Ht w+ N+ H+ O 
TeEHFCU3JINKHU UCOoTNAHT. 


WcOoT: %.%.--%E 01 IKAHJIUPUQAH TEHFCU3BJMKHUHE Yan 
KUCMU Kyvuvgarn vcofagan KUYWK @KU TeHr, AbHU 


_ HAH tA K 3 (* 
B+ Yt.t +4 5 
uxTuepun t=O yyuyH 
36 +256 @ (¢ 1°(36 + 62 + 4¢+ 2) =0 
MYHOCabaT HPUHIN SKAaHNUTU AH PoNAaNaHcak (*) Kenud 
uWsba dn. 


47. (BocHus 2002) MycOatT 22ccoHNapn 2&+h+c =1 WapTHu 
KaHOaT/AaHTUpCa, 
a Yes om 3 
>= TeHPCU3NUKHU UCcboTHAaHr. 
[s0be Toa eeepc cere 


WcOoT: TeHFCU3NUKHUM Yan KUCMUHN S O6uNaH Genrunab, Kouwu 
BYHAKOBCKUM TeHFCU3AUFUHU Ky“ aru ycynfa JbHINa6, 
Sla(14+ 2bd+ P+ 2ad+ C (1+ 2ab)>(a ++) Okun 


Se 
[eH Dabéas DED MYHOCaOaTHU XOCU KVNaMu3. 


+h +c =/3ab€at+ b+ QO TeHPCU3IMKKa Kypa 


Ss 1 is 1 _3 


14S Babéat be Cc it ole +P + ral 5 HM XOCUN KWIaMn3. 


48. (tOrocnaBua 2002) MycOaT %%----%500; COHNAaP YYYH 
prere we oars 
j PSD’ 


2001 Xx 


2<1<200 wapT OarxKapusica 


>199© TeHrcu3nuKHU ucboTNaHr 


Kynnao, 
ae Dy x > ht B Bee EH +3°+...4(/- 1)° )o(x ae a See AK 
i -2 Des ache (i- 1) 
:: x 2 ; 
CKH : >—~—, 2</<2001 
X+XMt.4xe, Ard 


IKAHJIUCTUHU TONAMUS. ByHdaH 


2001 \ 
¥ = Se ae ee )=41- : | > 1995 
oXth ++, (1-2 23° 2000200 200 


49. (XUHAUCTOH 2002) MycOat 22 COHNap y4uyH 

ab c_cta ath bh+e 
+—+-—2 + 

bca cth atc bh+a 


3KAHAUFUHNM KYpCcaTUHTr. 


WcOoT: TeHrcu3nUKHU KyAugaruya 63amu3: 

a cta | b ath ‘C b+ec 

—- +1 —- +1} + ae 
C atc a bta 


>3 @KN 


b ct+bh 
Brac, C+ab_ x + be 

Uo+rth da+q ab+a 

Kown BYHAKOBCKUN TeHrCU3AUFUHU KyWVN arn ycynga Kynacak, 
B+ ac, c+ab. a +hbe_ (b+ da, Kat Oo, da+D é 

Heo+h dat+oO Aat+D Mat+Q da+D aAbt+ao 

3,/A+ Oa Mat C) ‘GatD _ 

"ero da+D) Ab+ a 


50. (XMO 1998) Arap »% =1(U%=12,..2 Oynca, 
1 1 1 n 
+ + ...t > 
1+ yo 1+% 1+ Vy, 144 YW. 


TEHFCU3BAUKHU UCOOTHAaHT. 


WcOoT: ABBan UHAYKUNA MeTOAU épfamuda 2=2*, k= N COHNAap 
YYYH TEHrCU3NNKHNM UcboTNAaUMnU3. 


2 
= i 1 2 _Van-Wx- Jy) 
n=2 fla + - = = 
Ktl wW+tl JywH+1 (KY*DwH+DV YH + VY 
n=2* fla TeHrCcu3nUK YouHAN 6yNCcUH Heb dapa3 KuNICak, y Kona 
n=" ya 
1 1 1 1 1 1 
+ + ...+ + + a 
I+ yj 1+ y, 1+ Je) (Lt Sn 1 Sy, 1+ Yau 
ws QD Dee 
> : + = : 
1+ 9) Ia--Sos 1+ 2 ons Sitege Vom 12h Ji Va e+ Vaio 
MYHOCabaT YPUHM Ba TEHCU3IUK 2=2* ke N yYyH uCcboTNaHANM. 
SHAUN TeHrCU3AUKHU ze WN y4yH UcboTNawvmMu3. BYHUHr y4yH 
m=2*>n ke N YYYH TeHICU3JIMK YPUHIIN DEO cbapa3 3TCaK Ba 


= 


Viny =Iing == In = WIn-In EO oNcak, y xonga 
1 sl 1 m- n 


Mm 
oj Fe * = ynagu. BYHOaH 
KW+l y+ Jat 1 144K, VHRR Ia tl py anueeynne 


lOKOPUAArUW TEHFCU3ZJIUK ucOoTnaHagmn. 


51. (XWNHAUCTOH 2004) Uxtuepun x < (05) COoHNap yyuyH (i=1, 2, 


,n) 

Il x, I(1- x) 

I= i= 

bo Vee 2 Te@HPCUZ3NUKHU UCOOTNAHT. 
[S| | (1- x) 

ial i=l 


WcGoT: % =cos a,, Antirs benrunaw Kuputcak, y xonga 
TEHrCU3INK KYUN arn KYPUHMLUTa Kenan. 
>» cos a, 
n s Nn = eKU 
(l- COS @,) 2 (l- COS @,) 


n 


n 
[cos On 
I= 


as + z +t i Z : = : 
lt iga, 1+ifga, l+iga, 14+2 to at a,..L6 &,, 


Arap tga, =y, ne6 Oenrunalw Kuputcak, % =1 6ynagu Ba 
INS ata = ine 8 ae alee n 6 BS 
l+y 1+ I+ y, Ie yyw, HU ucboTNal Kepak 6bynagn. 


By TeHrCuU3NK 3ca 50- Macanaga UCOOTNAHraH. 


52. (XMO 2001) *. %:..---%, XAKMKM COHNAap y4yH 
% % x 


i 


2 7 
+e Te¥te Teed 


= <2 TeHrCU3NNKHU UCboTNaHr. 


WcOoT: TeHrcu3nuKHn mMycOaTt |, %,----*%, COHNAaAP YYYH 
ucOboTnalu eTapyiu. Kon ByYHAKOBCKUIN TEHFCU3BIUTUHU Kyvvgarn 
ycynga kynnab, 

ae e airage = SS ele aides ee an == = --- et 


= 


f > > => 
4 ae = } | ay } 
= | = _— + —— = a = _ 
V i Se Ds Aye Se 1 a SE a oS 


MYHOCabaTHU xOcuN Kuamn3. ByHaaH 
a ae 

(+x)? (l+ x48)? — (+ 4X 4...4 7) 

lOKOPpUAArUW TEHFCU3ZJIUK ucOoTNaHadau. 


<1 3kKaHNUrUHN KYpCcaTcak, 


Xe - x; 2 
aia aoe tahoe) “Aaa $e + ota ie he) 
1 1 


=e ¥Hae, 12 tae 
OynraHu YYYH 


fl 


2 


<1- ! 
14+ x +..4X 


xX 


1 Oy : 
1+ X +...4 X, ao Oysienn 


kA 


53. (XMO 2004) MycOaTtT 22 coHnap abt bc ca=1 TeEHTNUKHU 
KaHOaTJAHTUPCa, 


2 + 65+ ‘4 +6c+ ic + 6a cas TeHFCU3BJIUKHU UCcCOOTNAaHr. 
a Db C abc 


WcOoT: %a’+ +c) =(a+ b+ O° TEHPCU3NUKOAH PonsanaHvo, 


[Le 6bey + 6c4 pes <i 1+ 6045 +6041 + 64] = 
Va A Ne Ve be 


a A : lA. 2 2 2 
-3 i gin sie ae i Jad? + (ba? + (ca be 
3/3, \ abc C a b 3/3 abc 

(abt bc+ Ca” 


3 a- : = 3 


< 
3/3 \ abc 3/abc 


MYHOCabaTHNU xOCUN KYUNaMH3. 


1 


. 1 
SHAN ep Bbc ekn wir < 55 SKAaHIIUIN KYPCaTCaK, 


TeHrCU3NUNK UCcboTNaHagnu. 


i ab+ bc+ ca\* a Hd 
(abo =(aB(ba(ca =| 2 | =i 


54. (XMO 2004) MycOaTt x %¢ 22 a4ecoHnap ab+ bct+ ca=1 
2 

LUAPTHU KaHOATMAHTUpCa 3abex+ y+) <2 + ax +by+ct 

TEHFCU3AUKHU UCcboTNaHr. 


WcOoT: 1- Jc=a5+ O 2KAHNUTV DAH 
3abce3BAlc-Ch- xX <A C+ Ch+ ©) =axr+bd1- bo =axX + bee - bd + 3 be< 
2 \ 2 
DCt+ G - bd 1 


<ax¥ +—bct+ =ax oo peo! 
3 2, 3 9 


mMyCOaTHM xOCcUuy KVNamMu3. Xyoau wyHoan 
1 1 1 1 S 
Babcyx by Peach: Babck ct tout, TeHrCU3sUKNap YOUHsIN. 


Oy TeEHrCU3NUKNAPHU XaoMa-xaf KYUNG ucboTu Tanab dSTUNTraH 
TEHPCU3NUKHM XOCUN KYUNAaMH3. 


55. (MangoBa 2001) 4, &..--,2, XaKMKUM MyCcOaT COHJIap y4yH 
i 1. ed 
2 1 & 1 ~m TeHPCU3AUKHU UCOoTNAHT. 


WUcOoT: (OKopugvaru TeHrcu3NUKHU UKKaNa KNCMUra yMymMuUnN 
Maxpam TaHs1a6, 

rai 1 ID 1 1 ll 1 rai 1 val 1 fl 1 

ae rer ee eKu ny aaed a ge 
MYHOCabaTHN XOCUN KYNaMnV3. Perce ities 3apap eTKa3MacaH 
a =a =...2a, ne6 oncak, Oxupru TeHrcu3nuk Yeouwes 
TeHrCcu3nurMa Kypa YPUHNgUp. 


56. (USAMO 1992) a.4,a&,..-.2, MyCOaT xaKNKUN COHNapu 
a4 *Ain1 <a, 

(7=12,....2- D WapTHY KaHOaTNAaHTUpCa 
HtAGAFA, AAA,  HtAHO +A HAtAt..+a 


vai 
n+l n-1 iv n n 


TEHFCUZBAUKHN UCcboTNaHr. 
WcOoT: 4+2+...+4,, =A ne6 oncak. Y xonga 
atkt+a, k atk a,+K 


n+1 n-1 nn n 
wkhat+a,+AH=(r -I(qr+ila,t+He 
AK k+ a + a,) >aa,(ur - 1) 
yu6y ucoboTu Tana6 sTMWIraH TeHrCu3ANUKKa TeHr KYU 
TEHFCU3MNKHU XOCUN KVNaMNU3 


at+a,>=2/aa, 3KAHNUTU DAH £>(2- 1,/a a, TEHPCUZ/IMKHU 
ucOoTNacak toKOpYvaru TeHrcu3nuK ucboTNaHsN. 
4, A. <a; (4=1,2,....2- 1) TeHPCU3BNMKKa KYypa 


SPA es 2.271 eK 

A &® & in 

Qa, £Aa,, SHA,» X..... MYHOCaOaTHM xOcuy KYUNAaMU3 OyHDaH, 
K=a++...4+.4,; =(@+4,,)+(Q+ 4,2) +...22/aa,, +2Jaa,. +...2 

> 2.) aa, - 24) yp +...=2 TS J Qa), =(2- 1), Qa, 


3KaHNMrU Kenvo YNKagn. 


57. (Nonbuia 1996) 24c sa x ¥%t HOMaHduN coHnap 6ynn6, 
1 

X+ y+ t=at+ b+ c=, Ske WWapTNAPHU KAaHOAaTNAHTUPCa, 

ax+ by+ ct=8abc TeHTCU3B/IUKHM UCOOTSIAH. 


WUcOoT: YmymunnukkKa 3apap eTKa3MaCMaH a<b<c eb onamn3. Y 
xonga ypTa apuqdmMeTuK Ba ypTa reomeTpukK MuKgOpNap 
Opacugaru MyHocabaTHU KyWuNgaru ycyngoa kynnab, 
Sabc=8alfl- a- DB <2(a+DB°(1- a- D =A art DB (at D(l- a- dD gare 


2 


TEHFCU3UKHUY TONAaML3. 
1 1 : 
(a- O(xX ate O(y- >) >0 myHocaObaT YpuHsU sKaHNUrM aH 


a+b e 
axt by+ clz— >8abc TEHTCU3IUKHU TYFPUNUFUHU TONAaML3. 


58. (XMO 1998) Unenyancu 6upgaaH Kuk 6ynraH %. %.----%, 
MyCcOaT COHNap yYyH 

x x...X,(1- X- %-.- X,) sly +x t+. x )0- ¥)0- %)...d- x) 
Te@HrCu3sUKHU UCOOTNAHT. 


WcOoT: x, =1- X- %-..- x, OYNCUH. Y xongva *,. > 0 Ba ypTa 
apucdMeTHUK Ba YpTa reOMeTPUK MUKAOPNap Opacuyvarnu 
MYHOCabaTHY KyWV aru ycynfa KysNacak 

| 5% % 


1- HHH +H +..+ ¥- ¥ SBF (7=12,...,0+ 1) myHocabat 
AX 
YpunHsn. By TeHrCUu3NUKNAapHNY xagmMa-xag Kynautupuo, 
m1 


m1 [XM 
T1(1- x) = 2/74 
7=1 z=1 \ 


BX ET ey ex Be SG ee) 


ekn (+ »2)U= 25)...0 =) Ge ee) Sr ee oe ae Xe) 
TE@HTCU3BJIUKHU XOCUJI KYUJIAMUS. 


a b C 
+ + < 
be+1 actl abl 


59. (KBaHT) 0=24c<1 COHNap yyyH 
TEHFCU3/IUKHU UCOOTAaHT. 


UcOoT: YmMymunnukka 3apap eTKa3MaCMaH O<a<b<c<1 geo 
onamu3. Y Konga (- ad- H=0 kn a+ b+ cK<at b+1<2+ al<2(1+ab) 
3KAHJUFUHNM TONAMH3. 
a b c a b Cc at+b+c 2Aabrl) 
“ % = - + = < =e 
bce+1 actl ab+l ab+1 abl abl abril ab+1 
MYHOCaOaTHMU KOCUN JbUNAMU3. 


ByHdau, 


ath, c+d _Mato 


60. (Kamu) a, b, c, d —|1:2) connap yuyH ee ee a 


TEHFCU3NUKHU UCOOTNAaH:. 


WcOoT: Ka- 1)+ Ac- 1) 20s abt ac=b+ac sr? <a Ba 
+C 


d . 
Ac- )+da-1)20< der cazd+ce@ <~ sc 3KAaHJIUFM KyYpuHuo Typuban. 
A(a+a Mat oO ee arb. a+C 
(D+ a) 4. b+c d+a 
3KaHIUrM KenN6 Yuka. 


ByHaH MYHOCcaOaT ypuHsN 


61. (BebTHam 2002) a, b, c yy6ypyak TOMOHNapu Ba O<Z<!1 
y4yH 1 a + Z | © _ 5 2/1+¢ TeHPCU3UKHU 


b+ c- ta at+c- tb at+b- tc 
UcOoTNaH. 


Uc6oT: Ypta apudmetuk Ba YpTa reometTpuk MuKgopnap 
Opacugaru MyHocabaTHU KyWUNgaru ycynga kynnab 
a al+t 7 2a t+1 


b+c- ta J(atad(b+c- ta atb+e 


wyHaan | 2 oa eC 217 Teurcu3nuknap 


TEHFCU3/AMKHY TONamMn3. Xyoau 


at+c- tb a+b+c' Vat+b-tc a+bte 
ypuHsn. By TeHrCu3nuKNapHy xagMa-xag KywuOo, ucboTu Tanab 
3TUNFAaH TEHPCU3/MKHU KOCUN KYsaML3. 


62. (Kamuiug) XakuKun a, b, c coHnap a+b+c=0 wapTHu 
KaHOaTNAHTUNPCa, @L+ LC +C a +3>6abc TEHPCUZJIUKHY 
ucOoTnaHr. 


- biN & - 4ac 


UcOoT: (ab+1- 0*+(hc+1- a’? +(act+1- Bb’ =0 ; 
a 


3KaHNUrU aH, OKOPUAarM TeHFCU3AUKHU ypuHsN Oynuuin Kenn6 
yvkagu. 


i 2002 1 
63. (V36eKUCTOH 2001) x1, X2, ..., Xz002 MyC6aT coHnap » ——> =1 
ial : 


LUAPTHU KAHOATMAHTUPCA, X1X2...X2002220017° TeHrCU3BAUKHU 
ucOoTNaxr. 


1 
Wc6orT: Tee = J; (7=1, 2, ---,2002) ne6 benrunaw Kuputcak, y 


Koa YitYot...+Y2002=1 ONagu. Hhpta apucdmMeTukK Ba 1bpTa 
reOMeTPUK MUKDOpPNap Opacuslaru MyHocabaTHNU KyNugAarn 


ycynga Kynnacak, 1-y, =y, + Yo +++ Yoon - V; = 200120 an 


7=1, 2, --- 2002) skaHAuruHu ToNamn3 Ba 6y TeHrcu3nMKNAapHU 
xagma-xag KynauTupub 


2002 2002 
PJ x) =] [200k 2 =2000 H.-F 
fa i=l I 


pri 2002 TT 1001 
| [= 22001 éxu [| x% =2001° tenrcu3nukHu Kocun 
ial qT iA 


KUNaMn3. 


64. (Benopyccusa 1999) Arap mycOaT a, b, c coHNap a*+b*?+c?=3 


1 3 
> 
Te ab the [eae TEHFCU3BJIUK 


YPuHsn OynuwiuHnu ucboTNaHr. 


TECH JIUKHU KAHOATIIAHTUPCA, 


x (x+ 2° 
WUcOoT: Myc6at x, y, Z Ba V COHNap yuyH — +— =——— 
VV yrv 


TEHTCU3/INK YPUHAIU SKAHNUrUgaH PongsanaHcak 
1 1 1 (1+1)° 1 (1+1+1)° 
+ + > ~ > > 
1l+ab 1+keo l1+ac 1+ ab+1+bhe 1+ac 3+ ab+bhe+ca 
9 <3 
344 +h+C 2 


